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1. SCOPE

1.1 Purpose. This specification establishes the basic
requi rements for the construction and testing of power and
control cable suitable for installation in the marine

envi ronnment and i ntended for underwater use.

1.2 Equipnent. This specification sets forth the requirenents
for the follow ng types of marine cabl e:

a. Type | - Power, three No. 6 AWG conductors, 5000 volt,
No. 8 BWG ar nor;

b. Type IA - Sane as Type |, but double arnor;

c. Type Il - Control, four No. 10 AWs conductors, 600
volt, No. 12 BWG arnor;

d. Type Ill - Heavy duty power/control, four No. 8 AWG
conduct or 5000 volt, No. 8 BWG arnor;

e. Type IIlA - Sane as Type |11, but double arnor.

1.3 Docunentation. This specification sets forth the
requi renents for the foll ow ng docunentati on

a. Test plan;
b. Vendor submttals.

1.4 Precedence. Any anbiguity or conflict between this
spe i fication and applicabl e docunents shall be resolved by
utilizing the follow ng docunents in the precedence shown:

a. This specification;
b. Applicabl e docunents.

1.5 Changes From Previous |ssue. Changes fromthe previous
issue are identified by an asterisk in the margin of the
speci fication.

2.0 APPLI CABLE DOCUNVENTS.

2.1 Lcability. The follomﬁng_docunents forma part of this
specification to the extent specified herein:

2.1.1 Mlitary Standards.

M L- STD- 45662 Mlitary Standard Calibration System
Notice 3, Dec 84 Requi renent s

2.1.2 NEMA Standards.

WC 8 1988 Ethylene-ProPerne-Rubber I nsul at ed
Wre and Cable for the Transm ssion
and
Distribution of Electrical Energy

WC 7 1988 Cr 0oss- Li nked- Ther nosetti ng-
Pol yet hyl ene-1nsul ated Wre and Cabl e
for the Transm ssion and D stribution
of Electrical Energy



2.2 Source of NEMA Standards. Standards are avail able from

Nati onal El ectric Manufacturers Associ ati on
2101 L Street, N W
Washi ngton D.C. 20037

3. REQUI RENMENTS.

3.1 Ceneral. The Contractor shall fabricate and test marine
power and control cables in accordance with this specification.

3.2 Environnent. The marine cable shall be designed and
constructed to operate in the follow ng environnental
condi tions:

3.2.1 Anbient Tenperature. -20 to 125 degrees Fahrenheit
* 3.2.2 Bottom Conditions. Sand, nmud and rock
.2.3 Exposure. Fresh and salt water, salt air and sunlight.

3
3.3 Design and Construction. Cable construction, detailed in
this specification, is specified fromthe conductors outward to
t he arnor jacket.

3.3.1 Materials. The materials used for marine cables shall be
as specified herein. Only virgin materials shall be used.

Fi ni shed cabl e shall be negatively buoyant in sea water.

3.3.2 Copper Conductors. Each conductor strand shall neet al
of the requirements of NEMA-WC7 or NEMA-WC8, Part 2.1 for soft
or anneal ed copper wre.

3.3.2.1 Conductor Coating. Cables using an EPR (see 3.3.4.1)
based stress control |ayer shall have each conductor coated wth
tin or lead alloy in accordance with NEMA-WC8, part 2.1

3.3.2.2 Stranding. Al conductors shall be concentric |ay,
Cl ass B, conpressed or conpact stranded in accordance w th NEMA-
WC7 or NEMA-WC8, Part 2. 3.

3.3.2.3 CDﬂduQLQL_SﬁLLQQS. Conductor splices shall be butt
brazed. The splice shall be nade so that all parts affected in
the process be as strong and durable, electrically and
mechanically as the remai nder of the cable. Splices shall not
exceed 1 for each 5000 foot length with 1 splice permtted for
each additional 5000 feet or fraction thereof, provided no two
splices are less than 1000 feet apart.

3.3.3 Stress Control La¥e[. A stress control layer shall be
provi ded on conductors of types | and IIl power cable in
accordance with NEMA-WC7 or NEMA WC-8, Part 2.7. The extruded
conmpound shall be free of any voids larger than 5 mls. The
nunber of voids larger than 3 mls shall not exceed 30 per cubic
inch of stress control layer. The stress control |ayer shall be
easily and conpl etely renovable fromthe conductor using



conventional stripping nethods. The stress control |ayer shal
have an average m ni num wal | thickness of 15 mls.

3.3.4 Conductor Insulation. The conductor insulation shall be
one of the follow ng types:

* 3.3.4.1 EPR Conductor Insulation. The insulating conpound
shal | be a vul cani zed Et hyl ene- Propyl ene- Rubber (ASTM St andard
Synbol EPR). The insulation shall neet or exceed the
requirenments set forth in NEMA-WC8, Part 3. The average wal l
t hi ckness, as defined in Part 3.2 of NEMA-WCB, shall be not |ess
tth 120 mls for types | and Ill cable and 60 mls for type |
cabl e.

* 3.3.4.2 XLP Conductor Insulation. The insulating conpound
shal | be Tree- Retardant-Cross-Li nked- Ther nosetti ng- Pol yet hyl ene
(ASTM St andard Synmbol XLP). The insulation shall neet or exceed
the requirenments set forth in NEMA-WC7, Part 3. The average
wal | thickness, as defined in Part 3.2 of NEMA-WC7, shall be not
|l ess than 120 mls for types | and Il cable and 60 mls for
type Il cable.

3.3.4.3 Contam nants. The manufacturing process shall provide
for the screening and renoval of contam nants fromthe
i nsul ati on conmpound prior to their entrance into the extruder.

3.3.5 Conductor Color Coding. Each conductor shall be col or
coded by the application of colored synthetic rubber, rubber
filled tabric tape, nylar tape, electrically inert paint, or
printed color coding. Solid colored insulation is acceptable

for tyPe Il cable. Color coding tape or printed tape shall be
color fast under conditions encountered during manufacture and
over the life of the cable. |If tape is used, it shall be

applied to the insul ated conductor after conpletion of
prelimnary electrical tests. The tape shall be applied wth a
suitable lay and overlap and shall not be |less than 0.001 inch.

| f printed color coding is used, the color nane and col or nunber
shall be printed on the conductor insulation at 6 inch intervals
maxi mum  The col ors used shall be in accordance with the
fol | owi ng:

a. Type | - Three conductor - Red, Wite and Bl ue;
b. Type Il - Four conductor - Red, Wite, Geen and Bl ue;
c. Type IlIl - Four conductor - Red, Wiite, Geen and Bl ue.

3.3.6 FEillers and Core Binders. Fillers and core binders shall
consi st of a waterproof jute, polypropylene or fiberglass
material conpatible with the cable insulation system

3.3.7 Core Assenbly. The required nunmber of conductors shal

be laid up spirally with fillers to achieve a round cross
section. Type | cable shall have direction and length of lay in
accordance wth NEMA-WC7 or NEMA WC-8, Part 5. Type Il and Il
cabl es shall have a left hand lay with the blue and white coded
conductors directly opposite and nonadjacent to each other in a
spiral-four or star-quad configuration.

* 3.3.8 Mrker Tape. A marker tape consisting of a



nonconducting, thin, waterproof and corrosion resistant materi al
shall be installed alongthe entire production run of the cable
and shall be printed with the follow ng information

approxi mately every two (2) feet. Printing inks shall be

dur abl e and water resistant.

Nanme of manufacturer;

Year of manufacture;

Cabl e type;

Contract nunber;

Sequential footage (for entire production run)

cooow

For exanple: ABC Co. 1996 Type | DTCG36-96- C- 00000 21050 FT

3.3.9 IheLﬂngLasLLg_lagkeL. A noi sture resisting thernoplastic
j acket shall be applied over the group of insulated conductors.
The jacket shall neet the requirenents of NEVMA WC-7 or NEMA WC-
8, Part 4.4. The thickness shall be in accordance with Table 4-
7 of NEMA WC-7 or Table 4-5 of NEMA WC-8. The jacket may be
used as arnor bedding as long as the thickness neets the

requi renents of paragraph 3.3.11 and if a nmarine borer barrier
(3.3.10) is not required.

3.3.10 Mrine Borer Barrier. Wen specified in the contract, a
nmetallic sheath shall be applied over the thernoplastic jacket.
The sheath shall consist of one |ayer of non-nagnetic 0.005 inch
t hi ck uncoated copper tape applied helically with a 12.5 percent
m ni mum over |l ap.

3.3.11 Arnor Bedding. A jute, PVC or other non-hygroscopic
beddi ng material shall be applied over the copper tape when a
mari ne borer barrier is specified. The thickness of the
material, regardless of type, shall be in accordance with Table
4-21 of NEMA-WC7 or Table 4-19 of NEMA- WCS.

* 3.3.12 Armor. The arnor shall consist of class B gal vani zed
steel wire in accordance with NEMA-WC7 or NEMA-WCB, Part 4.5.8
except the ratio of the length of lay to pitch dianmeter shall be
not | ess than eight nor nore than ten, and the nunber of arnor
wires shall be such as to ensure not |ess than 95% cover age.

The dianeter of the arnor wire is specified in paragraph 1.2 of
this docunent. The wire shall be aPpIied spirally with a right-
hand lay. The wire shall be so preforned that it wll remain in
proper position. Al joints in the arnor shall be wel ded and no
I ndi vidual arnmor wire weld shall be within 3 feet of another
wel d as neasured along the axis of the cable. Al welds shal

be thoroughly cleaned after wel ding and coated with zinc.

* 3.3.12.1 Double Arnor. Wen specified in the contract, a
second | ayer of 10 BWG arnor wire, conform ng to paragraph
3.3.12, shall be installed over the 8 BWG arnor wire. The 10
BWG arnor shall have a | eft-hand | ay.

3.3.13 Arnor Jacket. An overall thernoplastic jacket shall be
extruded over the arnor core in accordance w th NEMA-WC7 or
NEMA- WC8, Part 4.5.16. The jacket may be extruded into the
val | eys of the arnor.



3.3.14 Conpleted Cable Repair. The length of finished cable
that fails to neet the tests outlined herein due to a |ocalized
fault or faults may be repaired and shall be retested at the
original criteria. Repairs shall not exceed 1 for each 5000
foot length, with 1 repair or splice permtted for each
addi ti onal 5000 feet or fraction thereof, provided that no two
repairs are |less than 1000 feet apart. Repaired |lengths failing
to nmeet tests outlined herein shall be rejected with no further
repairs all owed.

3.3.14.1 Conpleted Cable Repair Procedures. Arnor shall be
laid back in its original position and electrically butt wel ded
or brazed. The joints in the arnor shall be staggered in
accordance with the requirements of paragraph 3.3.12. The

j acket shall be replaced in a manner to assure that it is
mechani cally and physically identical to the original jacket.

3.3.15 Cable Length. The length of cable on each ree
furni shed by the vendor shall be 1% greater than the length
specified in the contract.

3.4 Docunentation. The follow ng docunentation shall be
provi ded:

3.4.1 Test Plan. The contractor shall submt to the Coast
Guard Contracting Oficer for approval a test plan, in English,
for all factory testing to show conpliance with the requirenents
of this specification. The test plan shall be submtted prior
to }hg start of production. As a mninum the test plan shal

i ncl ude:

a. Location of test facility;

b. Provisions for entering tinme and date of test;

c. Contract nunber;

d. A chronological list of tests to be perforned

e. Al information necessary to fully describe the tests so
that the tests can be replicated i ndependently;

f. A conplete listing of all equipnent to be used including

serial nunbers, calibration due date and instrunent
calibration error;

g. Sanples of test data sheets used to collect data

h. Provisions for entering date and signatures of test
per sonnel .

3.4.2 Vendor Submttals. The contractor shall submt to the
Coast Guard Contracting Oficer for approval vendor submttals,
in English, prior to the start of production. The submttals
shall contain the follow ng information:

bIa. Proposed type of naterials to be used in construction of
cabl e:

Conduct or coati ng;

| nsul ati on;

Filler;

Ther nopl asti c | acket;

Arnor bedding (omt if nonsheat hed);
Arnor jacket.

SoohwbE



Wei ght per foot of cable;

M nimuminstall ed bend radi us of cable;
Recommended DC hi -pot test voltage for field use
Li st of other recommended field tests;

Speci al handling and field requirenents;

Current carrying capacity;

Cal cul ated capacitance of cable at 60 hertz between
onductors and armor of conpl eted cabl e assenbl y;

Cal cul ated dielectric constant of cable;

Cal cul ated insul ati on resi stance;

Cal cul at ed resi stance of conductor.

4. QUALITY ASSURANCE PROVI SI ONS.

4.1 Contractor's Calibration System The contractor shall
mai ntain a calibration and mai nt enance systemto control the
accuracy of nmeasurenent and test equi pnent used in the
fulfillnment of this specification

i -oQ DO OT

4.2 Responsibility for Inspection. The contractor shall be
responsi ble for the performance of all inspections and tests as
requi red by NEMA-WC7 or NEMA- WC8.

4.3 Shop Traveler. The contractor shall maintain with each
reel offered for acceptance a shop travel er prepared during
manuf acture. Shop travelers shall not be attached but shal
remain with the itemduring all phases of inspection and repair.
As a mninmum each shop travel er shall include:

Contract nunber;

Dat e each fabrication step is conpl eted;

QC inspection hold points;

Test data sheets;

Date of all inspections;

Provi sions for entering signatures of test personnel.
Space for additional remarks and entri es.

Q"D OOTOD

4.4 Factory Testing and Test Methods. Tests on sanples of
cabl e and conpleted cable | engths shall be in accordance with
section 6 of NEMA-WC7 or NEMA-WC8. Tests shall be perforned
regardl ess of cable | ength ordered. The Partial-D scharge Test
Procedure is not required.

4.5 Production Inspection Tests. The following tests will be
W t nessed by a Governnent inspector:

4.5.1 Docunentation. The shop traveler shall be available for
review by the Governnent inspector. The inspector shall ensure
that appropriate tests, as outlined in the test plan (3.4.1),
wer e performed.

4.5.2 Visual Tests. A one foot length of cable shall be cut
fromthe end of two reels of each type of cable offered. The
interior of the cable shall be exposed such that each | ayer is
visible for inspection. Measurenents of the conductor size,
stress control |ayer, insulation and arnor shall be made.



4.5.3 Marking. Inspect the marker tape, reels and tags for
correct markings as specified in paragraphs 3.3.8 and 5. 2.

4.5.4 Acceptance/Rejection Criteria. Mssing or incorrect
docunentation, failure of the visual tests, or incorrect _
mar ki ngs shall constitute failure of the production inspection
tests.

4.6 Failure Responsibility. |If a type of cable fails to pass
the production inspection, the Contractor shall take corrective
action on the materials or process, or both as warrented, on al
itens or portions thereof which were simlarly nmanufactured and
whi ch are subjected to the same cause of failure. Depending on
the type and nunber of failures, the inspection may be

di sconti nued at the option of the U S. Coast Guard until al
corrective action has been taken. Acceptance shall be w thheld
until reinspection has shown that the corrective action was
successful and the cable satisfactorily passes all inspections.

5.0 PREPARATI ON FOR DELI VERY.

5.1 Packaging. Each length of cable shall be wound on an

i ndividual reel after factory testing. Reels shall be shipped
wi th a wooden | aggi ng cover. The reels shall be nade of wood
and shall be able to withstand handling during transit and not
deteriorate if stored for 5 years uncovered, outside. The

di anmeter of the drumshall be a mnimmof 15 tinmes the dianeter
of the cable. The head of the reel shall have a slot through
whi ch the inner end of the cable is accessible for testing. The
outer end of the cable shall be securely fastened to the I nner
side of the cable head so that the cable will not cone [oose in
transit. Cable ends shall be covered with an end caﬁ to protect
the cable end fromentry of noisture. Cable reels shall be

nonr et ur nabl e.

5.2 mthLa%. The reel shall be plainly marked to indicate the
di rection ich it should be rolled so as not to | oosen the
cable on the reel. A corrosion resistant netal tag shall be
securely attached to the flange of the reel with corrosion
resistant screws or rivets on all corners. Identification on
the corrosion resistant netal tag and reel shall be as follows:

Manuf acturer's nane and address;
Cabl e destinati on;

Nanme and address of consignee;
Dat e of manuf acture;

U S. Coast Guard contract nunber;
Length of cable on reel;

Cabl e type;

Net wei ght of cable;

Gross wei ght of reel

U S. Coast CGuard stock nunber.

5.3 Characters. Characters on the netal tag shall be a m ni num
of 3/16" high.

TTFereacoTy

5.4 Shipnent. Reels shall be securely blocked in an upright
position so that they will not shift during transit. All



shi pmrent of cable shall be prepaid by the manufacturer who shal
notify the consignee 48 hours prior to delivery and provide the
follow ng information:

Met hod of shi pnent;
Carrier;

Total wei ght of each piece;
Bill of I|ading nunber.

o0 T
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